Mechanisms of transmembrane signalling in human T cell activation.
Several monoclonal antibodies directed against a number of T cell surface molecules are used to elucidate the role of these molecules (cell surface molecules) in T cell activation. The activation of T cells via these molecules are both antigen-dependent (CD3/TcR complex) and antigen-independent. Irrespective of their antigen dependency, these monoclonal antibodies activate T cells by a classical signal transduction pathway, in which the binding of monoclonal antibodies to their cell surface receptors leads to activation of phospholipase C resulting in the depolarization of plasma membrane, hydrolysis of IP2 and IP3 and DAG, the 'second messengers'. IP3 leads to mobilization of intracellular calcium to contribute to an increase in [Ca++]i, whereas DAG causes activation and translocation of PKC and an increasing apparent affinity for Ca++. The role of IP4 in the mobilization of intracellular calcium is emerging. In addition, influx of extracellular calcium also contributes to increase in [Ca++]i. The increase in [Ca++]i following activation via some T cell surface antigen is predominantly due to intracellular mobilization of Ca++ (e.g. CD3/TcR complex), whereas activation via other T cell surface antigen, the increase in [Ca++]i is almost entirely due to an influx of extracellular calcium (e.g. CD5 antigen). All these molecules activate autocrine system of T cell growth, namely IL-2 production, IL-2 receptor expression and T cell proliferation.